Recent observations of the Galactic center with ground based gamma-ray instruments (CANGAROO-II, VERITAS, H.E.S.S.) have revealed a TeV (10 12 eV) gamma-ray signal consistent with the position of Sgr A*. The observed energy spectrum and angular distribution of the excess could be explained by a massive Dark Matter candidate with a minimum mass of 13 TeV(90 % c.l.) and an upper limit on the WIMP density for r < 10 pc of 1309 M pc −3 × σ v /3 · 10 −26 cm 3 s −1 −1/2 The angular distribution of the excess events is consistent with a cuspy profile with ρ(r) ∝ r −α with α > 1 at a confidence level of 90 %. Even though the mass and the cross section of the Dark Matter constituents are unexpectedly high in the framework of most models of nonbaryonic Dark Matter, it can not be ruled out.
INTRODUCTION
The presence of a Dark Matter halo of the Galaxy is observationally established from stellar dynamics [1] . At present, the nature of Dark Matter is unfortunately unknown but a number of viable candidates have been advocated within different theoretical frameworks mainly motivated by particle physics (for recent reviews see e.g. [2, 3] ) including the widely studied models of Supersymmetric (SuSy) Dark Matter [4] . On the cosmological scale, the presence of non-baryonic and predominantly cold Dark Matter as it had been suggested in [5] is well established by many observations most notably of the WMAP experiment [6] .
The implications of the possible presence of SuSy Dark Matter in the Galactic center has been studied in numerous publications including predictions for the γ-ray flux expected from annihilation of weakly interacting massive particles -WIMPs (see e.g. [7] [8] [9] [10] [11] ).
With the advent of the next generation of Cherenkov telescopes a gamma-ray signal from the direction of the Galactic center has been established: The CANGAROO collaboration sees a signal with S = 9.8 σ [12] , a possible excess claimed by the VERITAS collaboration on the level of 3.7 σ [13] , and a detection with S > 10 σ by the recently commissioned H.E.S.S. system of Cherenkov telescopes [14] . These findings have already stimulated first speculations on the interpretation of the signal as annihilation radiation from Dark Matter [15] [16] [17] . The different confidence regions of the detections by the different instruments in comparison with a 21 cm radio map [18] are indicated in Fig. 1 and the flux measurements are given in Fig. 2 . Note, the EGRET measurements taken from [19, 20] give the range of possible flux values for non-resolved objects in the FIGURE 1. Position of the TeV emitting region overlaid on a 21 cm radio map [18] tracing mostly nonthermal (synchrotron) emission features. The bright spot inside the H.E.S.S. confidence region (marked as a white circle) is Sgr A*whereas the extended ring like feature to the east of it is Sgr A*East. Note the difference in the accuracy of the different instruments.
gamma-ray background dominated region and should be interpreted as upper limits for a contribution of Sgr A*. The upper limit indicated in Fig. 2 at 1 GeV is from a dedicated analysis of the high energy EGRET data [21] assuming a photon index of 1.5.
The discussion here is focussing on the results obtained with the H.E.S.S. system of telescopes which achieves a superior angular resolution in comparison to the previously published results as is evident from Fig. 1 
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. The reconstructed source location is, within the errors, consistent with the position of Sgr A*(space angle ∆θ = (18 ± 42)") and appears to be consistent with a pointsource for the given angular resolution of 5.8' (50 % containment radius [14] ).
The H.E.S.S. observations (spectrum and angular distribution) are interpreted in the framework of a Dark Matter annihilation scenario to investigate the consequences for the WIMP mass, density, and spatial structure and to understand whether such an interpretation is feasible.
WIMP MASS AND DENSITY
Given the measured flux, it is possible (without assuming a specific halo shape) to derive a lower limit on the mass of the WIMP and an upper limit on the product ρ dm r<R 0 σ v . The gamma-ray flux depending on the dark matter halo profile, mass and the cross section can be rewritten with appropriate units:
The parameterization for the decay spectrum is of course depending on the nature of the WIMP and cannot be given in general. For the case of a very massive WIMP considered here, the dominant annihilation channel is into a W + W − , Z 0 Z 0 , andpairs. A parameterization of the form [7, 15] 
is a reasonable description of the decay spectrum (with E and m χ in TeV, E 0 = 2 · 10 −4 TeV).
In order to calculate a lower limit on the mass and an upper limit on ρ it is assumed that the entire observed flux is produced by annihilation of WIMPs. The H.E.S.S. datapoints are taken from [14] with the assumed emission region being covered by the pointspread function of ≈ 5.8'. The actual limit on the source size is only 3'. However, this assumes a Gaussian surface emission profile, whereas a volume source with constant emissivity is expected. The upper limit on such an emission profile will be somewhat bigger than 3' but smaller than the point spread function. The upper limit depends on the assumed emission region as ρ ∝ R The required average density depends on the cuspiness of the halo profile and scales according to Eqn. 1 with 3(3 − 2α/(3 − α) (for α < 1.5) and is reduced by a factor of 2 with respect to a constant density halo distribution when α ≈ 1.4.
SPATIAL WIMP DISTRIBUTION
Given the excellent angular resolution of the H.E.S.S. telescope arrays of 5.8' for individual events [14] , spatial extension of the source down to this level can be probed. The signal appears to be point-like (i.e. of spatial extension smaller than the point spread function) with an upper limit of 3' for a source with a Gaussian surface brightness profile.
The expected source extension from Dark Matter annihilation depends crucially on the shape of the radial density profile. For a quantitative study, a simplification of the radial density profile is applied:
Since the observations cover only the inner 0.5 • of the Galactic center (equivalent to 75 pc), the actual value of a is not crucial. The observed surface brightness is calculated by folding J(ψ) (Eqn. 2) with the average point spread function of H.E.S.S. for the observations approximated by a double Gaussian f ps f [23] .
with p 0 chosen such that dψ p(ψ) = 1. The resulting angular distribution is shown in Fig. 3 for different values of α. Using the χ 2 values for various α, a 90 % c.l. (one sided) for α > 1 is calculated which is suggestive of a halo with a halo steeper than predicted by Navarro, Frenk, and White [22] . 
DISCUSSION
Taking the recently obtained results on gamma-ray emission from the Galactic center, a hypothetical Dark Matter annihilation scenario is discussed. The observed energy spectrum is reasonably well described by the continuum emission from SuSy WIMPS (neutralinos) with a mass of 21 TeV (lower limit of 13 TeV) putting it far out of reach for future accelerator experiments. The required average Dark Matter density is (1133 ± 111) · M pc −3 (for σ v = 3 · 10 −26 cm 3 s −1 and α = 1) for the inner 10 pc of the Galaxy requiring a cuspy profile ρ ∝ r −α with α > 1 in order to fit the observed angular distribution. The upper limit on nonbaryonic Dark Matter density is close to the stellar (baryonic) mass density which is ρ * (r) ≈ (1900 ± 700) × (r/10pc) −1.4±0.1 M pc −3 [24] . The total inferred mass M(r < 10 pc) = (7.1 ± 0.7) × 10 6 M is below the stellar mass of (1.5 ± 0.6) × 10 7 M in the inner 10 pc. The rather high central values of the density is consistent with the formation of a mini-cusp as a consequence of interaction with the central dense stellar environment [25, 26] and baryonic compression [27] or combination of these effects [28] .
At this point, the considered annihilation scenario of WIMPS as the origin of the observed flux of gamma-rays is not ruled out. The other detectable channels of annihilation i.e. excess of positrons and anti-protons in Cosmic-rays are not affected by a mini-cusp scenario as outlined above. The large mass of the WIMP may also produce a signal for neutrino-telescopes but the sensitivity of the current instruments is not sufficient to detect neutrinos from the Galactic center [29] . In principle, bounds from big-bang nucleosynthesis could be of importance but as outlined in [30] , a very massive WIMP would not have a strong impact on abundances of light elements. Future observations of vari-
